Impaired glucose-stimulated insulin release in islets from adult rats malnourished during foetal-neonatal life.
Poor foetal and neonatal nutrition may impair normal pancreatic beta-cell development and predispose to diabetes in later life. We investigate here the nature of the pancreatic beta-cell dysfunction in sucrose-fed adult offspring malnourished during the foetal-neonatal period and examine glucose metabolism and the generation of signals involved in the secretory mechanism. In islets from sucrose-fed previously malnourished rats, rates of glucose utilisation (production of 3H2O) and oxidation (production of 14CO2), at 2, 6 and 10 mM glucose, were not lower than those of controls. ATP concentrations in islets from previously malnourished rats fed sucrose at 2 and 10 mM glucose were similar to those of controls. Glucose-stimulated insulin release was impaired (by 49-55%) in islets from these animals as was the response to keto-isocaproate (by 70%) and tolbutamide (by 70%). Under conditions in which ATP-sensitive K+ channels were clamped open (40 mM K+ and diazoxide), glucose-stimulated insulin release in islets from previously malnourished rats fed sucrose was reduced. These findings show that defects in insulin secretion in islets isolated from previously malnourished animals are located in both ATP-sensitive K+ channel dependent and independent pathways. They do not involve alterations in the early steps of glucose handling in the beta-cell, including glucose metabolism and ATP generation.